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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


(57) [Claim(s)] 

[Claim 1] It is the control unit of the power metal-oxide semiconductor field effect transistor for synchronous detection 
which is connected to the secondary- winding side of the pulse transformer of the switching power supply equipment 
which makes a basic circuit a flyback converter circuit, a forward converter circuit, etc., and rectifies the output current. 
Change of the direction of the current which flows with a gate driving signal between the source drains of said power 
metal-oxide semiconductor field effect transistor for synchronous detection which can control forward current and a 
reverse current is supervised. It has an antisuckback means to stop the driving signal supplied to the gate of the power 
metal-oxide semiconductor field effect transistor for period synchronous detection where a reverse current flows. The 
detector of a current with which said antisuckback means flows in the circuit by the side of said secondary winding, and 
the resistor connected to the output side, When it judges that the direction of the current which consists of a comparator 
circuit which supervises change of the potential of the both ends of this resistor, and flows from change of the potential 
of the both ends of this resistor to the power metal-oxide semiconductor field effect transistor for synchronous detection 
changes from forward current to a reverse current, The control unit of the power metal-oxide semiconductor field effect 
transistor for synchronous detection characterized by forming and becoming so that the driving signal which a 
comparator circuit supplies to the gate of the power metal-oxide semiconductor field effect transistor for synchronous 
detection may be stopped. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the control unit of the power metal-oxide semiconductor field effect 
transistor for synchronous detection used since direct-current output voltage rectifies the output current of several volts, 
low switching power supply equipment, etc. 
[0002] 

[Description of the Prior Art] Drawing 7 is the connection diagram simplifying and showing the flyback converter as an 
example of the basic circuit of conventional switching power supply equipment, and the power metal-oxide 
semiconductor field effect transistor 3 as DC power supply 2 and solid state switches, such as a rectification bridge, is 
connected to primary- winding IP of a pulse transformer 1 . Moreover, direct current power is supplied to the load 9 
connected to the capacitor 5 at juxtaposition by connecting the high-speed rectifier diodes 4, such as a schottky-barrier 
diode, and the capacitor 5 for smooth to secondary- winding IS of a pulse transformer 1, choosing the polarity of the coil 
of a pulse transformer 1 like - mark of drawing, and carrying out on-off control of the solid state switch 2 by the control 
section 8. That is, when a solid state switch 3 is ON, a secondary output is blocked with the high-speed rectifier diode 4, 
and the stored charge of a capacitor 5 is emitted to a load 9. Moreover, when a solid state switch 3 turns off, it is 
transmitted to the secondary-winding IS side, and is rectified by the high-speed rectifier diode 4, and back EMF 
produced in primary- winding IP is changed into the direct current voltage graduated by the capacitor 5, and is supplied 
to a load 9 as direct current power. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, when direct-current output voltage is switching power supply 
equipment which is about 3.3 V, there is a problem that the rate that the forward voltage drop of the high-speed rectifier 
diode 4 occupies about 0.5V and to direct-current output voltage is high, and the power conversion effectiveness in 
which this is high owing to is not acquired. It is expected that the power metal-oxide semiconductor field effect 
transistor used for switching power supply equipment as a solid state switch 3 can reduce a forward voltage drop sharply 
when a switching loss replaces this with the high-speed rectifier diode 4 as power metal-oxide semiconductor field 
effect transistor for synchronous detection, since on resistance is also low few, and it can raise conversion efficiency on 
the other hand. However, since there is a property in which a current flows bidirectionally in power metal-oxide 
semiconductor field effect transistor, when the potential by the side of secondary- winding 1 S becomes lower than the 
potential by the side of a load, a current flows backwards from a load side (capacitor side) to a transformer side, and 
since the load of a transformer increases with this back flow power, the problem that a transformer 1 is enlarged occurs. 
[0004] Moreover, although the regenerative-control equipment of the flyback converter method which used 
bidirectionally the property in which a current flowed, positively is also known by power metal-oxide semiconductor 
field effect transistor Since there is a problem that it is nonavoidable that the load of a transformer increases and a 
transformer is enlarged by regeneration of power by this method owing to this, In the switching power supply 
equipment whose direct-current output voltage than to which greater importance is attached to the miniaturization by 
high-frequency-izing is about 3.3 V The back flow of the current of power metal-oxide semiconductor field effect 
transistor is prevented, it uses as power metal-oxide semiconductor field effect transistor for synchronous detection, 
power conversion effectiveness is improved, and the ED of the direction which miniaturizes a transformer is called for. 
[0005] The purpose of this invention is to prevent the conduction of the reverse current of the power metal-oxide 
semiconductor field effect transistor for synchronous detection, and mitigate the load of a transformer, and reduce a 
forward voltage drop. 
[0006] 
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[Means for Solving the Problem] In order to solve the above-mentioned technical problem, according to this invention, 
it is the control unit of the power metal-oxide semiconductor field effect transistor for synchronous detection which is 
connected to the secondary- winding side of the pulse transformer of the switching power supply equipment which 
makes a basic circuit a flyback converter circuit, a forward converter circuit, etc., and rectifies the output current. 
Change of the direction of the current which flows with a gate driving signal between the source drains of said power 
metal-oxide semiconductor field effect transistor for synchronous detection which can control forward current and a 
reverse current is supervised. The detector of a current with which it has an antisuckback means to stop the driving 
signal supplied to the gate of the power metal-oxide semiconductor field effect transistor for period synchronous 
detection where a reverse current flows, and an antisuckback means flows in the circuit by the side of said secondary 
winding, and the resistor connected to the output side, When it judges that the direction of the current which consists of 
a comparator circuit which supervises change of the potential of the both ends of this resistor, and flows from change of 
the potential of the both ends of this resistor to the power metal-oxide semiconductor field effect transistor for 
synchronous detection changes from forward current to a reverse current, It shall form and become so that the driving 
signal which a comparator circuit supplies to the gate of the power metal-oxide semiconductor field effect transistor for 
synchronous detection may be stopped. 
[0007] 

[Function] In this invention, change of the direction of the current which flows to the power metal-oxide semiconductor 
field effect transistor for synchronous detection is supervised. By having constituted so that an antisuckback means to 
stop the driving signal supplied to the gate of the power metal-oxide semiconductor field effect transistor for period 
synchronous detection where a reverse current flows might be established The property of the power metal-oxide 
semiconductor field effect transistor which can control the current of the forward direction and hard flow by gate 
voltage, With combination with an antisuckback means to stop the driving signal supplied to the gate of the power 
metal-oxide semiconductor field effect transistor for period synchronous detection where change of the direction of this 
current is supervised, and a reverse current flows Since the conduction of the reverse current of the power metal-oxide 
semiconductor field effect transistor for synchronous detection can be prevented It becomes possible to operate power 
metal-oxide semiconductor field effect transistor as a low rectifying device of the on resistance which rectifies the 
output current synchronizing with the on-off control action of a solid state switch. Direct-current output voltage is 3.3. 
When it applies to the switching power supply equipment which is bolt extent, while the function which improves 
power conversion effectiveness using the low on resistance of power metal-oxide semiconductor field effect transistor is 
obtained The back flow of the power by the side of a transformer is prevented, the load of a transformer is mitigated, 
and the function which miniaturizes a pulse transformer is obtained. 

[0008] Furthermore, the detector of a current which flows an antisuckback means to the secondary- winding side circuit 
of a pulse transformer which has the power metal-oxide semiconductor field effect transistor for synchronous detection 
and the resistor connected to the output side, When it judges that the direction of the current which consists of 
comparator circuits which supervise change of the potential of the both ends of this resistor, and flows from change of 
the potential of the both ends of this resistor to the power metal-oxide semiconductor field effect transistor for 
synchronous detection changes from forward current to a reverse current, If it constitutes so that the driving signal 
which a comparator circuit supplies to the gate of the power metal-oxide semiconductor field effect transistor for 
synchronous detection may be stopped, since a resistor is prepared in the output side of the current transformer as a 
current detector and loss can be reduced, although the number of configuration members increases, the function to attain 
the purpose of invention is obtained. 
[0009] 

[Example] Hereafter, this invention is explained based on an example. Drawin g 1 is the connection diagram simplifying 
and showing the switching power supply equipment of a flyback converter method using the power metal-oxide 
semiconductor field effect transistor for synchronous detection which becomes the example of reference of this 
invention, and omits the duplicate explanation by giving the same reference mark to the same component as the 
conventional technique. In drawing, the power metal-oxide semiconductor field effect transistor 3 as DC power supply 2 
and solid state switches, such as a rectification bridge, is connected to primary- winding IP of a pulse transformer 1 as 
usual. Moreover, a drain side is connected to secondary- winding IS for the source side of the power metal-oxide 
semiconductor field effect transistor 13 for synchronous detection which the power metal-oxide semiconductor field 
effect transistor 13 for synchronous detection and the capacitor 5 for smooth are connected to secondary-winding IS of 
a pulse transformer 1 as a rectifying device of the output current, and chooses the polarity of the coil of a pulse 
transformer 1 as subtractive polarity like - mark of drawing, and has conduction nature in order reverse both directions 
at a load 9 side. Moreover, an antisuckback means to control the gate voltage of the power metal-oxide semiconductor 
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field effect transistor 13 for synchronous detection consists of a comparator circuit 14, and when source potential falls to 
less than [ drain potential an EQC, or it ], it is constituted so that the driving signal supplied to the gate of the power 
metal-oxide semiconductor field effect transistor for synchronous detection may be stopped. 

[0010] In the flyback converter form switching power supply equipment constituted as mentioned above, when a solid 
state switch 3 turns on, electromotive force occurs in the direction which turns the power metal-oxide semiconductor 
field effect transistor 13 for synchronous detection to the secondary coil side of a transformer 1 from the drain side at a 
source side, and passes a reverse current. However, at this time, since the potential of the power-metal-oxide- 
semiconductor-field-effect-transistor both ends for synchronous detection becomes low by the source side highly by the 
drain side, the comparator circuit 14 which supervises this suspends the output of that output gate voltage. For this 
reason, the power metal -oxide semiconductor field effect transistor 13 which can control the current of order reverse 
both directions will be in an OFF state with gate voltage, the increment in the load of the pulse transformer 1 
conventionally produced when the output current flowed backwards to a secondary coil is prevented, and while 
becoming possible to miniaturize a transformer 1, supply of the direct current power to a load 9 is performed by 
emitting the stored charge of a smoothing capacitor 5. 

[001 1] Moreover, when a solid state switch 3 turns off, back EMF produced in primary-winding IP is transmitted to the 
secondary- winding IS side, the both-ends potential of the power metal-oxide semiconductor field effect transistor 13 for 
synchronous detection is high by this at a source side, and since it becomes low by the drain side, the direct current 
power which the comparator circuit 14 which has sensed this outputted the gate voltage to which the conduction of 
forward current is urged, was rectified by the power metal-oxide semiconductor field effect transistor 13 for 
synchronous detection, and was graduated by the capacitor 5 is supplied to a load 9. Consequently, on resistance is 
enabled to use the property of low and low loss power metal-oxide semiconductor field effect transistor compared with 
rectifying devices, such as a Schottky barrier diode, and the advantage which can improve the power conversion 
effectiveness of switching power supply equipment is acquired. 

[0012] Drawing 2 is the connection diagram showing the modification of the above-mentioned example of reference, 
the power metal-oxide semiconductor field effect transistor 13 for synchronous detection is moved to the other-end 
child side of secondary-winding 1 S, and although it differs from the above-mentioned example of reference in that the 
source side was connected to the coil, even if constituted in this way, the same operation effectiveness as the above- 
mentioned example of reference can be acquired. Moreover, although not illustrated, when it connects with the 
secondary winding of a pulse transformer by making into forward current the current which faces the power metal-oxide 
semiconductor field effect transistor 13 for synchronous detection to the source from the drain, it also sets. So that the 
driving signal supplied to the gate of the power metal-oxide semiconductor field effect transistor for synchronous 
detection when source potential falls to less than [ drain potential, an EQC, or it ] may be stopped By connecting a 
comparator circuit 14 to the power metal-oxide semiconductor field effect transistor 13 for synchronous detection, the 
same operation effectiveness is acquired also in the above-mentioned example of reference. 
[0013] The connection diagram which drawing 3 simplifies the flyback converter form switching power supply 
equipment using the control device of the power metal-oxide semiconductor field effect transistor for synchronous 
detection which becomes the example of reference from which this invention differs, and is shown, The resistor 25 by 
which drawin g 4 is the connection diagram simplifying and showing the modification of a different example of 
reference shown in drawing 3 , and series connection was carried out to the secondary-winding side circuit of a pulse 
transformer which has the power metal-oxide semiconductor field effect transistor 13 for synchronous detection in the 
antisuckback means 21, The point constituted from a comparator circuit 24 which supervises change of the potential of 
the both ends of this resistor differs from the above-mentioned example. The same operation effectiveness as the above- 
mentioned example of reference is acquired by transposing the source potential and drain potential of the power metal- 
oxide semiconductor field effect transistor 13 for synchronous detection to the potential of the both ends of a resistor 25, 
and detecting them. In addition, you may connect with the location shown in drawing 4 , and a resistor 25 can choose 
the connecting location as arbitration. 

[0014] Drawing 5 is the connection diagram simplifying and showing the flyback converter form switching power 
supply equipment using the control device of the power metal-oxide semiconductor field effect transistor for 
synchronous detection which becomes the example of this invention. The detector 33 of a current which flows the 
antisuckback means 31 to the secondary-winding side circuit of a pulse transformer 1 which has the power metal-oxide 
semiconductor field effect transistor 13 for synchronous detection, and the resistor 35 connected to the output side, It 
constitutes from a comparator circuit 34 which supervises change of the potential of the both ends of this resistor. When 
it judges that the direction of the current which flows from change of the potential of the both ends of a resistor 35 to the 
power metal-oxide semiconductor field effect transistor 13 for synchronous detection changes to a reverse current from 
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forward current, It is constituted so that the driving signal which a comparator circuit 34 supplies to the gate of the 
power metal-oxide semiconductor field effect transistor 13 for synchronous detection may be stopped. Since the loss can 
be reduced by preparing a resistor in the output side of the current transformer as a current detector 33, although the 
number of configuration members increases, the same operation effectiveness as each above-mentioned example of 
reference is acquired. 

[0015] Drawin g 6 is the connection diagram simplifying and showing the switching power supply equipment of a 
forward converter method using the control device of the power metal-oxide semiconductor field effect transistor for 
synchronous detection which becomes the example of reference of this invention, a pulse transformer 1 1 is equipped 
with the tertiary winding for DC-magnetic-deviation prevention which is not illustrated, and that polarity of primary- 
winding 1 IP and secondary- winding 1 IS is connected so that it may become additive polarity, as - mark shows to 
drawing. Moreover, the power metal-oxide semiconductor field effect transistor 13 for synchronous detection, the 
capacitor 5 for smooth, a reactor 7, and the reflux diode 6 are connected to the secondary- winding 1 S side as a rectifying 
device of the output current, and a drain side is connected to secondary-winding 1 IS for a source side through a reactor 
7 at a load 9 side by making into forward current the current which goes to a drain from the source. Moreover, an 
antisuckback means to control the gate voltage of the power metal-oxide semiconductor field effect transistor 13 for 
synchronous detection is having explained drawin g 1 from a comparator circuit 14 similarly, and when it falls to less 
than [ it ], it is constituted so that source potential's being equivalent to drain potential or the driving signal supplied to 
the gate of the power metal-oxide semiconductor field effect transistor for synchronous detection may be stopped. 
[0016] Thus, it sets to the switching power supply equipment of the constituted forward converter method. When 
forward current flows to the power metal-oxide semiconductor field effect transistor 13 for synchronous detection when 
a solid state switch 3 turns on, and a solid state switch 3 turns off, Since the comparator circuit 14 which detected this by 
the source potential of the power metal-oxide semiconductor field effect transistor 13 for synchronous detection 
becoming low compared with drain potential suspends the output of the driver voltage to the gate While power metal- 
oxide semiconductor field effect transistor functions as power metal-oxide semiconductor field effect transistor for 
synchronous detection, prevents the back flow power by the side of a transformer and mitigates the load of a 
transformer, the effectiveness of improving the power conversion effectiveness of switching power supply equipment 
using the low on resistance of power metal-oxide semiconductor field effect transistor is acquired. 
[0017] 

[Effect of the Invention] This invention supervised change of the direction of the current which flows to the power 
metal-oxide semiconductor field effect transistor for synchronous detection as mentioned above, and it constituted it so 
that an antisuckback means to stop the driving signal supplied to the gate of the power metal-oxide semiconductor field 
effect transistor for period synchronous detection where a reverse current flows might be established. Consequently, it 
becomes possible to use power metal-oxide semiconductor field effect transistor as a low rectifying device of the on 
resistance which rectifies the output current synchronizing with the on-off control action of a solid state switch, and 
direct-current output voltage is 3.3. When it applies to the switching power supply equipment which is bolt extent, while 
the function which improves power conversion effectiveness using the low on resistance of power metal-oxide 
semiconductor field effect transistor is obtained, the back flow of the power by the side of a transformer is prevented, 
the load of a transformer is mitigated, and the advantage which can miniaturize a pulse transformer is acquired. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


DRAWINGS 


[Drawing 1] 



[Drawing 2] 



[Drawing 3] 


2t &*t&_.4f5t 



[Drawing 4] 


http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 


4/28/2004 


I- 



■iv. 




[Drawing 5] 


34 33 3& 



UP ft US 'f 'f 7 



[Dr awin g 7] 



3 f ftftafe* 0*7- MOSFET) 


[Translation done.] 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 


4/28/2004 


i 


